INTRODUCTION
From the electromyographical investigations of BALLINTIJN ( 1969a, b) it is clear which superficial cranial muscles in carp are involved in respiration.
He found that the following muscles take part: levator hyomandibulae, dilatator operculi pars dorsalis and pars ventralis, levator operculi, sternohyoideus, adductor mandibulae 3, protractor hyoidei (here divided into geniohyoideus dorsalis and geniohyoideus ventralis), adductor arcus palatini, adductor operculi, and hyohyoideus (here divided into hyohyoideus inferior and hyohyoideus superior). The first four muscles are abductors, active exclusively in the abduction phase, the others are adductors, active exclusively in the adduction phase of the respiration (BALLINTIJN, 1969b) . The anatomical positions of these muscles ( Fig. 1) will not be discussed here.
The innervation of cranial muscles is determined by its origin from the primordial visceral arches of the head. According to BALFOUR (1876-77, 1878), MARSHALL (1882), VAN WIJHE (1882a, b) and EDGE-WORTH (1935) , the trigeminal motor nerve innervates the muscles developing from the primordial muscle plate of the mandibular arch; the facial motor nerve those developing primordially from the hyoid arch; the glossopharyngeal motor nerve those of the first branchial arch (third visceral arch), and the vagal motor nerve those of the subsequent four branchial arches (fourth to seventh visceral arches). The development of primordial muscle plates into cranial muscles, and the innervation of these muscles were extensively described in a fig. 4a ). List of abbreviations: add arc pal: adductor arcus palatini; add mand 3: adductor mandibulae 3; add op: adductor operculi; dil op p vent: dilatator operculi pars dorsalis; dil op p vent: dilatator operculi pars ventralis; geniohy dors: geniohyoideus dorsalis; geniohy vent: geniohyoideus ventralis; hyohy inf: hyohyoideus inferior; hyohy sup: hyohyoideus superior; lev hyom: levator hyomandibulae; lev op: levator operculi; sternohy: sternohyoideus.
variety of embryological and anatomical studies (BALFOUR, 1876 (BALFOUR, -77, 1878 VETTER, 1878 ; MARSHALL, 1882 ; VAN Wlj--SF,, 1882a, b; RUGE, 1897; ALLIS, 1897 ALLIS, , 1919 ALLIS, , 1922 JUGE, 1899; HYDE, 1904; JOHNSTON, 1905; DEGANELLO, 1908; J HOLMQVIST, 1910 J HOLMQVIST, , 1911 ARitNs KAPPERS, 1910; EDGEWORTH, 1911 EDGEWORTH, , 1935 DIETZ, 1912; BABÁK, 1921; TAKAHASI, 1925; LUBOSCH, 1929 LUBOSCH, , 1938 GOODRICH, 1930; ARIhNs KAPPERS et al., 1936; LIGHTTOLLER, 1938 LIGHTTOLLER, -1940 PING et al., 1958; PING et al., 1959; SAXENA, 1967) . For the superficial respiratory muscles was found that: -levator hyomandibulae, dilatator operculi pars dorsalis and pars ventralis, adductor mandibulae 3, and geniohyoideus ventralis (pars
